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Abstract 
 
 
Main Roads bridge stocks are crucial components of Queensland's state-controlled road 
network.  Any deficiency in or failure of a bridge may have serious consequences for 
the safety of people and property and can restrict, or prevent, the traffic flow over a 
large part of the road network. 
 
The Wide Bay District is responsible for 2000 kilometres of state-controlled roads and 
193 bridge crossings over both streams and railway lines.  The district presently has 99 
timber bridge crossings and this is the highest number of timber bridges for any Main 
Roads district in the state.  The study area chosen for this project was the local 
government authority of Kilkivan Shire that has 21 timber bridge crossings. 
 
Managing the data associated with timber bridges is a complex task ideally suited to a 
computerised system.  The risk based asset management objectives of Main Roads can 
be met by the outcomes from computer storage and the manipulation of data.  It is 
important that relevant district staff have easy access to the latest timber bridge 
inspection and analysis data and information.  It is unreasonable to expect these staff to 
be proficient in using all the various computer systems and software that provide this 
data and information. 
 
The development of the geographically based Timber Bridge Information System has 
achieved an improvement in the effective management of the timber bridge data and 
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information required for planning and decision-making in the Wide Bay District.  The 
user-friendly interface of the Timber Bridge Information System will allow the non-
specialist GIS users to access, view, use and interrogate spatial and non-spatial 
information.  The GIS interface will also provide the tools infrastructure managers need 
to map, analyse, plan and deal with the complexity of the issues involved in upgrading, 
replacing and maintaining the district's timber bridge structures. 
 
The future deliverables of the Timber Bridge Information System will include 
enhancement to the existing system to keep providing a simple, automated process for 
data management, data analysis and data visualisation in order to keep meeting the risk 
based asset management strategies of the Wide Bay District and Main Roads. 
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CHAPTER 1 INTRODUCTION 
 
1.1 Introduction 
 
The Main Roads Wide Bay District is responsible for approximately 2000 kilometres of 
state-controlled roads.  There are 193 bridge crossings over both streams and railway 
lines, with the bridges being constructed of pre-stressed concrete, concrete, steel, and 
timber materials. 
 
The Wide Bay District presently has 99 timber bridges, and that is the highest number 
of timber bridges for any Main Roads district in the state of Queensland.  One of the 
local authorities from the Wide Bay District, Kilkivan Shire, is the study area for this 
project, and has 21 timber bridge crossings. 
 
Generally, the timber bridges were constructed in the early part of the 20th century and, 
although they have performed well throughout the years, their safe and useful life is 
beginning to near an end.  The timber bridges consist of piles, waling, bracing, pile 
caps, corbels, stringers, decking and balustrades.  Their deterioration is due to several 
factors including normal wear and tear, rotting timbers, insufficient maintenance due to 
lack of funding, damage from vehicle impacts or floods, increased mass limits, and new 
truck suspension systems. 
 
The bridge structures are crucial components of the state-controlled road network 
because of their capital value, strategic and operational importance, and the effect on the 
road network when a structure is taken out of service.  Bridge service restrictions on the 
Wide Bay District's largely rural road network, can have enormous economic and social 
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impacts particularly where alternate stream crossings are rare.  The capacity of the state-
controlled road network to carry increases in vehicle size and mass is controlled in 
many cases by the safe performances of the bridges. 
 
1.2 Aims and Objectives 
 
The aim of this project was to establish an information inventory using a Geographic 
Information System (GIS) to integrate, analyse, and present timber bridge information.  
The accumulated timber bridge data will be presented using MapInfo Professional 
desktop GIS software to allow clear and easy understanding of the data in a visual 
format. 
 
Both the construction and corporate areas of the Wide Bay District access the Main 
Roads Bridge Information System (BIS).  These people have the training and skills to 
use the various software required to analyse the condition of the timber bridges from 
inspection report information.  The results of these analyses tend to be kept in a 
hardcopy or paper-based format or are stored (and sometimes lost) on local hard drives 
or a common networked file server.  Combining this information and other bridge data 
into the GIS will enable the whole district to readily have visual access to the latest 
bridge information available. 
 
Specifically, the objectives for the project were: 
 
• Collect the spatial and attribute data for all timber bridges located on state-
controlled roads in the local government area of Kilkivan Shire; 
• Develop a Timber Bridge Information System to store spatial and attribute data, 
original construction plans, inspection reports, digital and aerial photography, for 
user inquiries; 
• Design a user-friendly interface for the Timber Bridge Information System so that it 
can be utilised by Main Roads staff with limited GIS knowledge in the Wide Bay 
District; 
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• Collect the analysed management prioritisation reports that have ranked the bridge 
stock in a descending order of risk; and 
• Develop the Timber Bridge Information System to be used in conjunction with, and 
incorporated in, the Wide Bay District's 'Timber Bridge Management Plan' 
(February 2004). 
 
1.3 Expected Outcomes 
 
Traditionally, the various Main Roads district offices throughout the state of 
Queensland have established and managed their own bridge inspection regimes 
independently.  Because of this, there has been a large variation in the format, 
consistency, and frequency of inspections, results and records, so Main Roads 
developed a 'Bridge Inspection Policy' (January 2000).  The purpose of this policy was 
to ensure the systematic monitoring of the condition of all structures, ensuring the early 
identification of conditions that might lead to severe structural damage or collapse.  
This identification process enables the undertaking of appropriate intervention and 
remedial actions. 
 
The aim of this project was to establish and produce an information inventory called the 
Timber Bridge Information System.  It would be set up using a Geographic Information 
System (GIS) that will integrate, analyse, and visually present timber bridge information 
and reports.  The accumulated timber bridge data, plans, digital photographs, and 
reports will be presented using MapInfo Professional desktop GIS software with a user-
friendly interface to allow clear and easy understanding of all the data and information 
in a visual format.  The GIS interface will allow non-specialist GIS users to access, 
view, use and interrogate spatial and non-spatial information. 
 
The stakeholders in the Timber Bridge Information System prepare and gather 
information and provide the various outputs the rest of the district use in developing 
infrastructure and maintenance programs.  It is important that the relevant district staff 
have access to the latest inspection and analysis information.  It is unreasonable to 
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expect these staff to be proficient in the use of the various computer systems and 
software that could provide this information. 
 
1.4 Overview of the Dissertation 
 
Chapter 1 covers the introduction, lists the project's aims and objectives, and gives a 
brief description of the expected outcomes of the project. 
 
Chapter 2 covers the literature review with an introduction and some descriptions of the 
importance of asset valuation and asset management, risk management and legal 
liability, and data and systems. 
 
Chapter 3 covers the background for the project and a description of the chosen study 
area, Kilkivan Shire. 
 
Chapter 4 contains information about all the data and information required and utilised 
in the project and their sources.  It also covers some of the relevant software programs 
that are used. 
 
Chapter 5 contains the methodology and procedures for setting up the Timber Bridge 
Information System and information on the data analysis aspect of the project. 
 
Chapter 6 gives some conclusions regarding the project and the Timber Bridge 
Information System, as well as some comments on its benefits and further work. 
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CHAPTER 2 LITERATURE REVIEW 
 
2.1 Introduction 
 
The Department of Main Roads recognises the importance of managing timber bridge 
stock and their load carrying capacity, to ensure network connectivity and a high level 
of safety and service to road users.  There is constant pressure to replace or significantly 
upgrade many of the timber bridges because they do not meet current width and loading 
standards.  The bridges also impose a large recurrent maintenance burden on the 
department so that it must be proactive in managing the bridge stock by: 
• collecting and updating road and bridge asset data; 
• developing bridge asset maintenance practices; 
• formulating programs that meet the asset maintenance vision; and 
• integrating asset maintenance and related departmental strategies. 
 
Bridge management systems involve taking a rational, systematic approach to planning, 
programming and implementing a wide range of activities associated with the 
management of bridges.  It is not the role of the bridge management system to make 
bridge management decisions, because this responsibility must always be the 
responsibility of an experienced, knowledgeable bridge engineer or manager.  This 
person must take into account the reliability of performance indicators, conditions, 
deterioration predictions, and bridge works cost estimates, as well as including 
important political, legal, social and environmental factors 'Local Roads Bridge 
Management Manual', (2000, p.2). 
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The Vision from the Main Roads 'Road Asset Maintenance Policy and Strategy' (1999) 
states that road assets should be maintained so that their whole-of-life performance is 
maximised, having regard to safety, road user costs, community benefits and Main 
Roads outlays. 
 
The following statement taken from the Main Roads 'Infrastructure Valuation Policy 
Section 1.3' (2003), appears in the 'Asset Valuation System Project Proposal' (2004, 
p.11): 
"The main purpose for valuing infrastructure assets is to generate 
information that will assist Main Roads in reaching decisions about the 
conduct of its core business of managing the state-controlled road network.  
Main Roads has articulated its vision, for road network asset management, 
as maximising performance in a whole-of-life context in terms of safety, 
road user costs, community benefits and Main Roads outlays. 
Road infrastructure value, and accumulated depreciation and their 
movements over time, can be useful indicators in money terms of the overall 
remaining service potential of the road network, particularly where the 
remaining life of each asset is carefully assessed as an input in estimating 
the valuation." 
 
The valuing of the road network's infrastructure assets is still a relatively new and 
evolving discipline within Main Roads, and existing methodologies and valuation data 
requirements provide a platform for future developments in automating the process of 
data management, report extractions and data analysis.  Ideally, the asset management 
system will use computer processes to store and manipulate data to provide outcomes to 
meet the risk based asset management objectives of the Main Roads Department. 
 
2.2 Asset Valuation Terminology 
 
Guidance on asset valuation and asset maintenance terminology and their definitions 
was located in the Main Roads 'Engineering Policy Statement – No EP109' (1999) and 
is provided in Table 2.1. 
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Road Asset The road asset consists of pavements, bridges, surfaces, formation 
and drainage structures, traffic control systems, signage, and other 
associated infrastructure. 
Road Asset 
Maintenance 
Management of the ongoing performance and condition of the road 
asset.  Specifically for bridges, maintenance is defined as 
preservation of the serviceability, load carrying capacity and safety 
of a structure throughout its designated service life and beyond.  
Figure 2.1 shows the asset life cycle.  Maintenance involves little 
or no increase in the current level of service of the bridge. 
Road asset maintenance can be separated into rehabilitation, 
programmed maintenance, and routine maintenance activities. 
 
Table 2.1 – Main Roads Terminology and Definitions 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.1 – Asset Life Cycle 
(Source: Road Asset Maintenance Policy & Strategy, 1999, p.7) 
 
The asset life cycle (Figure 2.1) consists of the following main streams: 
 
• the identification of the need for an asset, including community requirements; 
• the planning, design and construction of the asset; 
• the operation of the asset; 
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• the provision of ongoing maintenance and rehabilitation to suit continuing needs; 
and 
• the disposal of the asset when the need no longer exists or it is no longer appropriate 
for the asset to be retained. 
 
Life cycle costs are influenced most by decisions made during the planning stage when 
a new bridge is proposed and consideration is made about the associated costs and 
benefits of different options.  During the life cycle, it is necessary to predict the rate and 
extent of any future deterioration of the asset, and this requires careful inspections and 
assessments of functional and structural service levels of the bridge structures. 
 
2.3 Asset Management Defined 
 
Austroads 'Strategy for Improving Asset Management Practice' (1997, p.4) states: 
"Asset management may be defined as a comprehensive and structured 
approach to the long-term management of assets as tools for the efficient 
and effective delivery of community benefits.  The emphasis is on the assets 
being a means to an end, not an end in themselves." 
 
Austroads 'Road Asset Management Guidelines' (1994), defines asset management as 
being comprised of the following inter-related elements: 
• Community benefits 
• Road system performance 
• Asset features 
• Asset condition 
• Asset use 
• Physical treatments 
• Management of use 
• Asset Management Strategy 
 
These eight elements encompass the asset itself, particularly a high value asset such as a 
bridge, its condition and use, as well as the strategies and actions that maintain or 
improve its performance (Figure 2.2). 
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Figure 2.2 – The Elements of Asset Management for Road Networks 
(Reproduced with permission of AUSTROADS) 
(Source: http://www.austroads.com.au/whatisassetmgmt.php) 
 
2.4 Risk Management and Legal Liability 
 
Main Roads is the road authority for the Queensland state-controlled road network, 
according to legal terms.  Its duty of care to the public is exercised through planning and 
undertaking repairs and maintenance to the road network and its infrastructure.  Road 
authorities may be liable for injuries and loss caused by negligent repairs and 
maintenance.  Liability in any case depends on the facts of that particular case. 
 
However, for Main Roads to satisfy its duty of care to road users, it must demonstrate 
that it has in place a reasonable regime for the inspection of the road network and its 
infrastructure, to discover any defects.  It must also demonstrate it has a reasonable 
regime for planning and implementing repairs or upgrades to overcome any defects 
found. 
 
It is the responsibility of the road authorities, which own the road assets, to implement 
effective risk management practices relating to the many aspects of the road network.  
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Giummarra, McInerney & Styles (2003) defined risk management as 'The systematic 
identification, analysis and control of the broad range of risks, which have the potential 
to lead to injury to road users.' 
 
The key to managing the risks associated with timber bridges lies in the management of 
the asset (Heywood, Karagania & Baade 2003).  A bridge risk management strategy 
should be developed involving risk identification and its initial management, followed 
by more thorough investigations resulting in bridge replacements, bridge repairs, 
temporary repairs, permits for special vehicles to carry heavy loads, and in some cases, 
no immediate remedial action required. 
 
The condition of an asset, such as a timber bridge, throughout its lifecycle from 
installation to replacement, needs consideration in a comprehensive management model 
that maximises the benefits of a transportation program to its customers and users.  
Decision-makers need the ability to weigh multiple scenarios that can balance the assets 
lifespan with varying levels of investment. 
 
2.5 Timber Deterioration Mechanisms 
 
Timber was extensively used for bridges constructed on state-controlled roads up until 
the middle 1900's.  The larger proportion of timber bridges occur on roads of lesser 
importance but there are many timber bridges still in service on higher class roads that 
are often required to carry heavy traffic loadings.  Bridge inspections are part of the 
duty of care undertaken by Main Roads to discover if any of the bridge infrastructures 
have any defects. 
 
Main Roads has a systematic programme of bridge inspections based on three levels of 
inspections.  These are routine maintenance inspections (Level 1), bridge condition 
inspections (Level 2), and detailed engineering inspections (Level 3). 
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Figure 2.3 shows a cross section of a timber bridge giving some common bridge 
terminology generally seen in bridge inspections reports. 
 
 
 
 
 
 
 
 
Figure 2.3 – Terminology for Timber Bridges 
(Source: Bridge Inspection Manual, Part 3 – Procedures, (2000), Fig 1.6) 
 
Some major causes of deterioration in timber bridges are as follows (Bootle, 1983): 
1) Fungal (rotting) – internal and external surface decay of timbers by fungi 
that grow at an accelerating rate while favourable conditions prevail 
(Figure 2.4). 
2) Termites – damage to timber bridges occurs through subterranean termites 
that require contact with the soil or some source of moisture (Figure 2.5). 
3) Marine organisms – damage to underwater timber by marine borers. 
4) Corrosion of fasteners – causes serious strength reductions due to chemical 
reactions from the rusting process. 
5) Shrinkage and splitting – the green timber from the bridge construction 
gradually dries below its fibre saturation point and the wood shrinks or 
splits (Figure 2.6). 
6) Fire damage – the effect of heat decomposes the wood if conditions are 
suitable and cause it to burn. 
7) Weathering – gradual deterioration of sawn or log timber due to exposure 
to sun, wind, and rain.  Exposed ends of transverse deck planks are 
susceptible (Figure 2.7). 
11 
  
 
 
 
 
 
 
Figure 2.4 – Example of White Rot (Frank Creek Bridge) 
 
 
 
 
 
 
 
 
Figure 2.5 – Example of White Ants (Coppermine Creek Bridge) 
 
 
 
 
 
 
 
 
Figure 2.6 – Example of Rotting (Fat Hen Creek Bridge) 
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Figure 2.7 – Weathered Cracks (Godfried Creek Bridge) 
 
2.6 Structure Treatments 
 
The 'Timber Bridge Management Plan', (2004) states that to ensure the risk of a bridge 
structure is at an acceptable level, a structure with a risk number greater than 1500 must 
have some action nominated that will improve its condition, or lessen its risk of failure.  
It also lists some alternatives that might mitigate the risk, including: 
• Increased frequency of monitoring; 
• Signage (speed restrictions, one lane); 
• Temporary propping of the bridge; 
• Limited repairs; 
• Heavy vehicle sidetrack; 
• Restrict excess mass vehicles from using the structure; 
• Load limit the bridge; and 
• a combination of the above. 
 
Main Roads local district engineers determine which option(s) is best suited for each 
structure.  If a structure is assessed to be incapable of carrying over-mass vehicles, Main 
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Roads will put restrictions on the structure and signage to inform the public of the 
structures load limiting below legal loads state. 
 
2.7 Prioritisation Determination 
 
Main Roads uses a risk based prioritisation methodology.  This methodology and the 
'WhichBridge' software are both integrated with the Bridge Information System (BIS).  
The software is effectively a management interface that filters data from BIS and the 
road management information (ARMIS) parent system and ranks the bridge stock in 
descending order of risk (WhichBridge User Guide, 2003, p.10). 
 
It also states: 
"The risk management system is based on the product of probability of 
failure and consequence of failure.  The system relies on Level 2 Inspection 
Reports and other data normally collected and contained within the Bridge 
Information System. 
Risk = Probability (of failure) x Consequence (of failure) 
Standards Australia and Standards New Zealand (1999) 
The factors established to undertake a risk assessment are: 
 Probability of Failure  Consequence of Failure 
 Loading Factor   Human Consequence 
 Resistance Factor  Environmental Consequence 
 Condition Factor   Traffic Access Consequence 
 Inspection Factor   Economic Consequence 
 Exposure Factor   Road Significance Consequence 
      Local Industry Access Consequence 
The risk assessment method generates an overall numerical score, which can 
be used to rank the risk exposure of structures." 
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The Principal Engineer of the Network Performance unit in the Wide Bay District has 
the knowledge and training to use both the BIS and the prioritisation software as a 
management interface to determine and analyse the condition of timber bridges.  Taking 
into account the various factors and weightings applied on subjective values and 
engineering judgement, ensures that appropriate results are obtained based on past 
bridge maintenance assessments. 
 
The Wide Bay District uses the Multiple Deficiency Factor (MDF) as its primary sorting 
tool because it provides a better representation of structural safety and increases the 
separation between structure rankings (Timber Bridge Management Plan, 2004). 
 
A partial MDF value is indicative of the structural safety of a group of components such 
as road approaches, abutments, piers, and spans.  It measures the proportion of critical 
load bearing components that have been given a rating.  Management considers these 
MDF values when determining operational and maintenance priorities. 
 
2.8 Bridge Maintenance 
 
The 'Asset Management Guidelines' (2002) states that 'All structures are to be 
maintained in a safe and serviceable condition at all times (in accordance with the 
original design specifications) which includes the following: 
• Load capacity; 
• Height clearance; 
• Width; 
• Suitability of safety barriers; 
• Alignment; and 
• Flood immunity.' 
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Maintenance to bridges is work performed proactively during the service life of the 
structure and includes both reactive and preventive activities that preserve or restore the 
condition of the structure, or its constituent parts, in response to any damage or defects. 
 
Main Roads administers and delivers bridge maintenance in three categories. 
 
• Routine bridge maintenance maintains the serviceability of the structure by clearing 
drainage, localised repairs to the road surface, cleaning and adjusting deck joints and 
removal of any debris. 
• Programmed bridge maintenance comprises activities identified from the bridge 
inspection program and may include the replacement of isolated timber bridge 
principal members and non-load bearing components in structures.  It also includes 
repair or replacement of deck joints or seals, barrier repairs, timber member 
replacement and repair of scour damage to beds and batters. 
• Rehabilitation activities generally try to restore the structure to "as new" condition 
with respect to the original designed load capacity and level of service.  These 
activities also include deck replacement, splicing piles, installation of supplementary 
piles, or barrier replacements. 
 
Bridge maintenance is currently managed at the local district level, within the budget 
allocations that are largely determined on a historical basis. 
 
2.9 Commercial Load Restrictions 
 
Timber bridge structures, ranging from 40 to 100 years old, were originally designed to 
carry 15 tonne trucks, and now, some of these structures are in poor condition or have 
undersized components.  It is essential that the load rating of a bridge structure ensures 
its safe performance.  Main Roads is currently responsible for maintaining these 
structures to carry essential commercial loads such as B-Double trucks (62 tonne) and 
48 tonne (48T) cranes. 
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The 48T cranes pose an onerous loading to any bridge structure due to their heavy axles 
and short wheelbase (Bridge Asset Management (BAM) Advice Note No 26, 2004).  To 
ensure safe passage, most of the timber bridges should be crossed at low speed (10kph) 
to remove the dynamic impact.  The vehicles need to travel down the bridge centreline 
to distribute the load reasonably evenly to all girders.  This will reduce the stress on the 
critical outer girders depending on the bridge width. 
 
48T crane maps, designed to detail bridge restrictions for bridge crossing conditions, 
have been based on assessments conducted in accordance with relevant Australian 
Standards, current conditions and available research findings. 
 
Figure 2.8 shows a section of a 48T crane map displaying the study area of Kilkivan 
Shire.  The bridge restrictions have been thematically mapped to show which bridges 
can be crossed and which bridges have special conditions for crossing. 
 
 
 
 
 
 
 
 
 
 
Figure 2.8 – Part of 48T Crane Travel Restriction Map 
(Source: Bridge Asset Management/Road Systems & Engineering, July 2003) 
 
The map legend shown in Figure 2.9 defines the travel restriction categories and notes. 
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Figure 2.9 – 48T Crane Map Legend 
(Source: Bridge Asset Management/Road Systems & Engineering, July 2003) 
 
2.10 Geographic Information Systems (GIS) 
 
Spatial data is a term commonly used to describe geographically referenced data used 
with a GIS.  GIS technology is a powerful tool that handles data referenced to a location 
on the Earth.  GIS is an information system that utilises computer-based maps generated 
from datasets of varied data and information about geographically located objects.  The 
capabilities of GIS far outweigh any other information management tool because it 
provides the means to capture, organise, manage, store, retrieve, analyse and deliver 
multiple datasets as layers of information.  Spatial information provides the backbone 
used to visualise road network connections between communities and locations of 
services in the road corridor, are understood better when viewed and managed spatially.  
Users can visualise problems and make better choices based on available evidence using 
spatial information and spatial analysis tools. 
 
Digital mapping products are in increasing demand in the business world instead of 
having to use the traditional paper-based map products.  The implementation of a 
successful GIS relies on the people, the data, and the framework to establish quality 
management practices.  GIS benefits an organisation through its ability to access up-to-
date, accurate and reliable asset information, ease of operational management, financial 
and administrative planning, and improved customer service.  A key success factor in 
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the dissemination of GIS data, especially to non-technical users, is an easy to use 
interface that allows them to have access to data. 
 
As a GIS software program, MapInfo can be used to store both tabular data (numerical, 
statistical, and textual data) and geographical data (vector or map objects).  GIS 
technology also includes analytical tools that can perform "what if" analysis and can 
locate multiple classes of assets through the dynamic segmentation of linearly 
referenced data relating to roads, railroads, pipelines, and similar infrastructure.  
Dynamic segmentation is the geographic overlay and display of attributes that describe 
the conditions along a linearly referenced network.  Main Roads road management 
system currently uses linear referencing to record and map assets along the state-
controlled road system. 
 
A linear referencing system describes a characteristic and determines the location of the 
characteristic based on calculated or measured distances along linear objects, such as 
through distances along a road centreline.  This method can be used as an alternative to 
storing the information about the characteristic in a Cartesian (x and y) geographic 
coordinate system (Williams & Schuman, 1995).  The creation of maps and reports 
gives the user complete decision support tools to assist in efficiently managing the 
existing road network and its infrastructure. 
 
2.11 Spatial Integration of Data 
 
There are advantages in spatially integrating the road asset data.  It enables the 
visualisation of the asset, any maintenance activity, or any other point based geographic 
information, to allow better understanding of the relationships that each activity has to 
each other.  It can also relate renewal and replacement decisions to other geographically 
referenced activities such as bridge load restrictions or new road works (Shirley & 
Chernin, 2000). 
 
All road assets degrade over time and continued maintenance, rehabilitation or re-
development will continue to occur over time.  Any future works or planning programs 
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conducted will benefit from having access to the spatial information from previous 
projects. 
 
2.12 Conclusions 
 
The Department of Main Roads recognises the importance of managing timber bridge 
stock and their load carrying capacity to ensure network connectivity and a high level of 
safety and service to road users. 
 
Austroads 'Strategy for Improving Asset Management Practices' (1997, p.4) describes 
asset management as a comprehensive and structured approach to the long-term 
management of assets as tools for the efficient and effective delivery of community 
benefits. 
 
Main Roads has a duty of care to the public where it must demonstrate it has 
implemented effective risk management strategies involving risk identification and its 
initial management, followed by more thorough investigations resulting in bridge 
repairs, replacement or upgrading to overcome any defects. 
 
Maintenance to bridges is work performed proactively during the service life of the 
structure and includes both reactive and preventative activities in response to any 
damage or defects.  It is essential that the load rating of a bridge structure ensures its 
safe performance and these structures are maintained to carry essential commercial 
loads such as B-Double trucks (62 tonne) and cranes (48 tonne). 
 
Spatial data is geographically referenced data used with GIS.  GIS benefits an 
organisation through its ability to access current, accurate and reliable asset data and 
information.  There are advantages in spatially integrating road asset and infrastructure 
data because it enables the visualisation of the asset, any maintenance or replacement 
activity, or any other geographical information to allow better understanding of the 
relationships each activity has to each other. 
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CHAPTER 3 BACKGROUND AND STUDY AREA 
 
3.1 Introduction 
 
The Wide Bay District is one of the fourteen districts that form the four regions of the 
Queensland Main Roads Department network (Figure 3.1).  These regions are North 
Queensland, Central Queensland, Southern Queensland, and South East Queensland. 
 
Queensland has approximately 175,000 kilometres of public roads.  Main Roads owns, 
manages and operates approximately 34,000 kilometres of these roads, declared as 
state-controlled roads.  Local government authorities control the remainder of the public 
roads.  The state-controlled road network provides the major traffic carrying arterial and 
linking roads between communities across the state. 
 
Main Roads focuses on delivering some key initiatives for the Queensland road system 
including: 
• improving the liveability of communities; 
• affording safe travel conditions for all road users; 
• supporting economic development; 
• reducing transport costs for industry; and 
• promoting environmentally sustainable transport solutions. 
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Figure 3.1 – Queensland Main Roads Department Regions 
 
3.2 The Wide Bay District 
 
The Southern Queensland Region covers 464,533 square kilometres and has a 
population of more than 471,000 people.  It caters to the diverse needs of industry and 
the community, from the isolated outback bordering on South Australia and New South 
Wales, to the fast growing coastal area of Wide Bay.  The Southern Region has more 
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than 11,950 kilometres of state-controlled roads that includes 1,350 kilometres of 
national highways. 
 
The Wide Bay District is one of four districts, the others being Southern District, South 
Western District and Border District, that together make up the Southern Queensland 
Region of the state (Figure 3.2). 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.2 – Southern Queensland Region showing the Wide Bay District 
 
The district of Wide Bay services an area of 37,130 square kilometres that stretches 
from Eidsvold Shire in the west, to Bundaberg City, Maryborough City, and Hervey 
Bay City in the east, north to Monto Shire, and south to Kilkivan Shire. 
 
The Main Roads district office is located in the major city of Bundaberg, well known 
for its rum products (eg. Bundaberg Rum).  The major tourist attractions of the district 
include whale watching in Hervey Bay, turtles at Mon Repos beach near Bundaberg, 
Lady Elliott Fraser Islands, and the Great Barrier Reef. 
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There are fifteen local government authorities (LGAs) encompassed by the Wide Bay 
District (Table 3.1). 
Biggenden Shire Bundaberg City Burnett Shire 
Eidsvold Shire Gayndah Shire Hervey Bay City 
Isis Shire Maryborough City Kolan Shire 
Perry Shire Tiaro Shire Monto Shire 
Woocoo Shire Mundubbera Shire Kilkivan Shire 
 
Table 3.1 – Local Government Authorities in the Wide Bay District 
 
The Wide Bay District is responsible for approximately 2,000 kilometres of state-
controlled roads (Figure 3.3).  There are 193 bridge crossings over both streams and 
railway lines, of which 99 are timber bridge structures. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.3 – Wide Bay District displaying state-controlled roads 
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3.3 The Study Area 
 
The study area selected for the implementation of the Timber Bridge Information 
System is the local government authority of Kilkivan Shire.  Kilkivan Shire has an area 
of approximately 3,265 square kilometres and a population of around 3,200 people.  It is 
a rural shire and currently one of the largest beef producing areas of southeast 
Queensland.  The topography of the shire varies from rich, dense natural forests to open 
grazing land with dairying and small crop production.  The major towns within the shire 
are Goomeri, Kilkivan, and Woolooga.  Figure 3.4 shows a legend giving indications of 
the property tenures within the shire. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.4 – Kilkivan Shire Layout with Locality Map Inset 
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The shire's state-controlled roads cover a distance of approximately 266 kilometres.  
Each of the state-controlled roads and each of the timber bridges have a unique 
identifier number as shown in blue and red respectively in Table 3.2. 
Road 
No. 
Road Name Structure
No. 
Structure Name Construction
Date 
488 Bauple – Woolooga Road 8095 Wide Bay Creek 1930 
4806 Gympie – Woolooga Road 8199 Widgee Creek 1932 
4806 Gympie – Woolooga Road 8200 Station Creek 1933 
4806 Gympie – Woolooga Road 8198 Little Widgee Creek 1934 
41A Burnett Highway 8189 Nangur Creek No 2 1935 
41A Burnett Highway 8190 Nangur Creek No 3 1935 
491 Kilcoy – Murgon Road 8098 Peenam Creek 1935 
491 Kilcoy – Murgon Road 8099 Frank Creek 1935 
44A Wide Bay Highway 8167 Fat Hen Creek 1936 
487 Brooweena – Woolooga 
Road 
8089 Running Creek 1937 
486 Kilkivan – Tansey Road 8080 Coppermine Creek 1939 
491 Kilcoy – Murgon Road 8096 Gap Creek No 2 1940 
491 Kilcoy – Murgon Road 8097 Gap Creek No 1 1940 
486 Kilkivan – Tansey Road 8083 Gap Creek No 1 1941 
44A Wide Bay Highway 8147 Widgee Creek 1943 
44A Wide Bay Highway 8168 Coppermine Creek 1952 
486 Kilkivan – Tansey Road 8083 Godfried Creek 1955 
44A Wide Bay Highway 8169 Wide Bay Creek 1956 
41B Burnett Highway 8192 Crooked Bridge Creek 1957 
41B Burnett Highway 8193 Boonara Creek No 4 1959 
491 Kilcoy – Murgon Road 8100 Barambah Creek 1961 
 
Table 3.2 – State-controlled Roads and Timber Bridges 
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Generally, the timber bridges were constructed in the early part of the 20th century and 
although they have performed well throughout the years, their safe and useful life is 
beginning to near an end.  The 21 timber bridges located in Kilkivan Shire range in 
construction date from 1930 to 1961 as shown in Figure 3.5. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.5 – Graph of Timber Bridges by Construction Date 
(Source: ARMIS Structure Data) 
 
3.4 Conclusions 
 
Main Roads owns, manages and operates approximately 34,000 kilometres of 
Queensland's public roads that have been declared as state-controlled roads. 
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The Wide Bay District is one of four districts in the Southern Queensland Region of the 
state.  There are 15 local government authorities encompassed by the district.  It has 
approximately 2,000 kilometres of state-controlled roads and 193 bridges of which 99 
are constructed of timber. 
 
The local government authority of Kilkivan Shire was selected for the implementation 
of the Timber Bridge Information System.  The shire has 21 timber bridges, located on 
state-controlled roads, which range in construction date from 1930 to 1961.  These 
timber bridges have performed well over the years but their safe and useful life is 
beginning to near an end. 
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CHAPTER 4 DATA SOURCES AND SOFTWARE 
 
4.1 Introduction 
 
The effective management of the state-controlled road network and its infrastructure is 
becoming progressively critical due to increased passenger and freight mobility, heavier 
loads and ageing roads and infrastructure with needs exceeding current government 
funding levels.  Due to these financial and physical resource restrictions, capacity 
upgrades for roads and structures need to occur incrementally over a number of years. 
 
For structural assets that are below capacity, appropriate measures (eg load limits) need 
to be applied.  Truck technology now allows ever-increasing load carrying capacity and 
the existing road infrastructure must be able to sustain the increase in mass.  Specialised 
carriers of heavy equipment also have a demand for a wider road network. 
 
Queensland's economy is based on the free movement of heavy loads and a key element 
in the state's road network is bridges.  It is essential that the condition of bridges is 
monitored, and repairs or replacements are planned and completed in a suitable 
timescale.  Main Roads has developed a Bridge Inspection Manual (January 2000) that 
establishes state-wide procedures for bridge inspections and condition ratings. 
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4.2 Bridge Inspection Reports 
 
Comprehensive bridge inventory and condition data is recorded in a state-wide Main 
Roads Bridge Information System (BIS) that is integrated with ARMIS (A Road 
Management Information System) to connect all related bridge reporting and inspection 
data through a common location reference system.  This enables this type of data to be 
exported to, and analysed or thematically mapped in, a GIS system. 
 
The BIS provides comprehensive and high quality reports on structures owned by Main 
Roads.  These bridge structures are key elements in the road network and represent a 
major investment of community resources. 
 
In Main Roads, there is a three level hierarchical bridge inspections and reporting 
regime.  The frequency of the inspections relates itself to the structure type, age, and 
condition of a bridge structure. 
 
¾ Level One is a routine maintenance inspection that checks the serviceability of a 
structure, its safety for road users, and identifies any emerging problems. 
 
¾ Level Two inspections assess principal bridge components and rate the structure's 
condition using a standard condition rating system.  This system reflects the 
performance, durability and integrity of the structure and its principal components 
with condition ratings that represent the easily discernable stages of deterioration 
(Table 4.1). 
 
¾ Level Three is a more extensive and detailed inspection that includes physical 
testing and structural analysis.  This inspection quantifies and reports on urgent and 
projected structure deterioration and assesses suitable management options. 
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Condition 
State 
Subjective 
Rating 
Description 
1 Good Free of defects with little or no deterioration evident 
2 Fair Free of defects affecting structural performance, 
integrity and durability.  Minor deterioration in the 
protective coating and/or parent material evident. 
3 Poor 
(monitoring 
required) 
Defects affecting the durability that requires 
monitoring, detailed structural engineering inspection 
or maintenance.  Component or element shows marked 
and advancing deterioration and intervention needed. 
4 Very Poor 
(remedial 
action 
required) 
Defects affecting the performance and structural 
integrity of the structure that require urgent action as 
determined by a detailed structural engineering 
inspection.  Advanced deterioration with loss of 
section from parent material and signs of overstressing.
5 
(whole 
structure 
rating only) 
Unsafe 
(immediate 
remedial 
action 
required) 
Structural integrity is severely compromised and the 
structure must be taken out of service until a structural 
engineer has inspected and recommended the required 
remedial action. 
 
Table 4.1 – Condition Ratings 
(Source: Bridge Inspection Manual, 2000) 
 
A number of standard reports are available from the BIS including Structure Condition 
Reports, Defective Components Reports, Standard Procedure Exceptions Reports, 
Photographic and Sketches Reports, and Timber Drilling Survey Reports.  A data file, 
extracted from BIS, is used to calculate bridge and bridge risk scoring using 
prioritisation software called 'WhichBridge'. 
 
The inspection reports and records are stored, maintained and analysed in the Main 
Roads BIS inventory module.  This system records key features of each bridge 
including a unique identification number, its construction type and material, and the 
hydraulic data (Figure 4.1).  The adoption of the unique numbering system for the 
structures permits the tracking of all expenditure on the asset and makes it possible to 
track past bridge maintenance expenditure and condition trends. 
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Figure 4.1 – Bridge Information System Window 
 
People from both the construction and the corporate areas of the Wide Bay District who 
have the skills and knowledge to use the various software required to analyse the 
condition of the timber bridges access the BIS.  The 'WhichBridge' software is a 
management interface filtering the data from bridge inspection reports and ARMIS.  
The results from these analyses tend to be kept in a paper-based format by the corporate 
area, or are stored on a local hard drive or on a common networked file server within the 
district. 
 
By incorporating this information into a GIS, the whole district will be able to have 
visual access to the latest information available on the location and structural condition 
of the district's bridges. 
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4.3 Prioritisation Reports 
 
Asset management ensures the safe and economic operation of assets throughout their 
service life.  Road authorities previously enjoyed immunity due to "non-feasance", but a 
recent high court decision raised road authorities awareness to improve their risk 
assessments of the infrastructure under their responsibility. 
 
The Wide Bay District's 'Timber Bridge Management Plan', (2004) states there is a 
requirement that a systematic and efficient method be used to repair structures and 
ensure work does not need to be done on these structures for 3 – 5 years.  The Principal 
Engineer of the Network Performance unit in the Wide Bay District has the knowledge 
and training to use both the BIS and the prioritisation software as a management 
interface to determine and analyse the condition of the district's timber bridges. 
 
Comparing current maintenance and construction standards with the desired standards 
for the stock of Main Roads road assets identifies gaps or deficiencies and potential 
projects to address these deficiencies.  These projects will need to be prioritised against 
agreed criteria to establish a prioritised and ranked list that can drive the long-term road 
asset replacement, upgrading, and repair and maintenance program.  Any failure of a 
structure may limit or severely restrict road traffic over a significant part of the state-
controlled road network, with consequential inconvenience and economic loss to the 
community. 
 
In an effort to reduce the risk exposure of Main Roads, both on an individual structure 
level and the Wide Bay District as a whole, a risk management process has to be 
undertaken.  The bridge prioritisation software, 'Whichbridge' V 1.4, assigns a risk 
number and a Multiple Deficiency Factor (MDF) to each structure.  'Whichbridge' is 
used in two ways: 
a. The corporate target is to have no bridge structure with a greater than 1500 risk 
score; and 
b. Using these bridge structures, the MDF is used to prioritise them into the order in 
which they should be repaired. 
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The MDF is used to prioritise the repair order because it gives an indication of those 
bridges that have deficient members concentrated in the same area on the bridge.  The 
risk number and the MDF are calculated differently reflecting different parameters.  The 
risk number includes the consequence of failure and considers parameters such as 
environmental harm, traffic delays, and social costs.  MDF is a rating based on the 
structural integrity and condition of the bridges. 
 
The prioritisation reports generated from the 'Whichbridge' can be used as the basis for 
further analysis and the data can be thematically mapped in the GIS system. 
 
4.4 Bridge Replacement Priority Reports 
 
Bridge replacement will reduce costly ongoing maintenance of timber bridges in poor 
condition.  Replacing old timber bridges reduces the need for maintenance and provides 
less disruption to traffic.  Timber bridge maintenance sometimes needs bridge closures 
or significant traffic management leading to delays and extra user costs. 
 
A bridge that is structurally deficient usually requires large capital expenditure for 
replacement and in the extreme case, the bridge may be closed for safety reasons, and 
users forced to detour via other routes.  Heavier vehicles may have to deviate around 
height and width restricted bridges, so significant vehicle operating and time benefits 
can occur from bridge upgrading and/or replacement. 
 
As a bridge structure is upgraded, the benefits of improved alignment, improved ride 
quality and wider road widths, will accrue to cars and lighter vehicles also.  The Wide 
Bay District combines various attributes to prioritise the replacement of its timber 
bridges.  These attributes are assigned suitable weightings by the infrastructure 
engineers so that a formula can be utilised to relate them to a priority order. 
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The attributes are: 
• Road class (RC) – ranked as 3 for intrastate roads, 2 for regional roads, 
1 for major state roads, and 0 for minor state roads; 
• Structural condition (SC) – condition state for the whole structure; 
• Traffic volume (TV) – based on the number of heavy vehicles such as 
semi-trailers and B-Doubles; 
• Safety improvement (SI) – attributes include the width of the bridge and 
its approach condition; 
• Flood immunity improvement (FI); and 
• Socio/political considerations (SP) – low, medium, and high 
considerations depending on the pressure for replacement. 
 
According to the Wide Bay District's 'Programme for Replacement of Timber Bridges' 
(2004), the adopted formula to determine Priority Order (PO) is: 
PO = 0.15*RC + 0.25*SC + 0.20*TV + 0.20*SI + 0.10*FI + 0.10*SP 
 
Once the priority order has been identified, the bridge replacement costs are calculated 
in order to analyse different replacement scenarios. 
 
Appendix B is an example of a spreadsheet that shows the priority order of timber 
bridges.  The example has been modified to show the study area of Kilkivan Shire. 
 
4.5 ARMIS Data 
 
A Road Management Information System (ARMIS) is a system that collects and stores 
road related data, auditing its quality and currency, and then presents that data into 
information formats that assist decision-making in Main Roads.  ARMIS records the 
assets associated with the Main Roads state-controlled road system including signposts, 
guardrails, bridge and culvert locations, or other materials or infrastructure used to make 
up the road. 
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All ARMIS operational sub-systems currently use linear referencing to describe 
characteristics of the road network.  Linear referencing records the distance from the 
beginning of the road at which a characteristic starts and then where it ends.  Figure 4.2 
shows an example of how the timber bridges along the Kilkivan – Tansey Road have 
been located by through distance (TDist) along the road. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.2 – Example of Linear Referencing 
 
The external access to the ARMIS data presently continues to use linear referencing, 
although, the new digital road network data, being surveyed using a Global Positioning 
System (GPS), will spatially locate the road centrelines more accurately.  The state-
controlled road centrelines, maintained and distributed by ARMIS, are used to create 
map layers displaying other data of the user's choice, and using standard road section 
and TDist location information. 
 
Table 4.2 lists the timber bridges in the study area showing their location by Tdist (in 
blue), calculated in kilometres from the state-controlled road's starting reference point. 
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Road 
No. 
State-controlled Road 
Name 
TDist 
km 
Structure
No. 
Structure Name 
488 Bauple – Woolooga Rd 31.362 8095 Wide Bay Creek 
4806 Gympie – Woolooga Rd 23.688 8199 Widgee Creek 
4806 Gympie – Woolooga Rd 25.290 8200 Station Creek 
4806 Gympie – Woolooga Rd 22.180 8198 Little Widgee Creek 
41A Burnett Highway 57.333 8189 Nangur Creek No 2 
41A Burnett Highway 58.620 8190 Nangur Creek No 3 
491 Kilcoy – Murgon Rd 91.430 8098 Peenam Creek 
491 Kilcoy – Murgon Rd 83.868 8096 Frank Creek 
44A Wide Bay Highway 31.897 8167 Fat Hen Creek 
487 Brooweena Woolooga Rd 44.468 8089 Running Creek 
486 Kilkivan – Tansey Rd 02.027 8080 Coppermine Creek 
491 Kilcoy – Murgon Rd 83.868 8096 Gap Creek No 2 
491 Kilcoy – Murgon Rd 83.478 8097 Gap Creek No 1 
486 Kilkivan – Tansey Rd 13.910 8081 Gap Creek No 1 
44A Wide Bay Highway 07.727 8147 Widgee Creek 
44A Wide Bay Highway 43.336 8168 Coppermine Creek 
486 Kilkivan – Tansey Rd 16.945 8083 Godfried Creek 
44A Wide Bay Highway 46.996 8169 Wide Bay Creek 
41B Burnett Highway 07.957 8192 Crooked Bridge Creek 
41B Burnett Highway 36.494 8193 Boonara Creek No 4 
491 Kilcoy – Murgon Road 101.709 8100 Barambah Creek 
 
Table 4.2 – Timber Bridges located by Through Distance (TDist) 
(Source: ARMIS Road Inventory Information) 
 
4.6 Spatial Data 
 
The spatial datasets, used in this project, are stored on a locally networked file server for 
easy access by all Wide Bay District staff.  These datasets are obtained from various 
sources or agencies by Main Roads Geospatial Technologies in Brisbane.  They are 
distributed in MapInfo format, including regular updates, to every Main Roads district. 
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An example of metadata, giving the currency and ownership of the DCDB dataset, has 
been provided in Appendix C of this dissertation. 
 
The fundamental datasets and reference systems used in this project include: 
• the Geocentric Datum of Australia (GDA) – horizontal reference datum; 
• the Australian Height Datum (AHD) – vertical reference datum; 
• the digital cadastral database (DCDB) – spatial representation of the property 
boundaries with related property descriptions; 
• the State Digital Road Network (SDRN) – geographical display of the state-
controlled roads and local roads; 
• the location of the timber bridges on the state-controlled road network; 
• the location of towns as representations of the population centres; 
• the Queensland local government boundaries – location of local authority areas; and 
• the Queensland drainage – location of major watercourses, lakes, coastline, and the 
state border of Queensland. 
 
4.7 Aerial Photographs 
 
The aerial photographs used in this project were sourced from the Queensland 
Department of Natural Resources and Mines aerial photography product, 'Geoscape'.  
This product uses digital imaging technology to produce reference sets of scanned aerial 
photography.  An area of interest can be selected from the provided 'Geoscape' index 
maps.  A dialogue box will then display the appropriate aerial photographs that are 
available for selection covering the required area of interest (Figure 4.3). 
 
The aerial photographs contain information on the face of the photograph including 
photography name, scale, flying height, datum height, calibrated lens focal length, north 
point, date and time of exposure, run number, film number, photograph number, and 
lens and magazine numbers. 
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Figure 4.3 – 'Geoscape' Index Map and Selection Window 
 
The metadata and copyright information for 'Geoscape' is located in Appendix D of this 
dissertation. 
 
For this project, each aerial photograph was selected that covered the area of interest 
around the locations of the timber bridges in Kilkivan Shire study area.  Each aerial 
photograph was then opened in MapInfo to allow the DCDB and any other relevant data 
to be displayed as layers over the original photograph. 
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interest
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.4 – Original Aerial Photograph Image 
(Source: 'Geoscape') 
 
Figure 4.4 displays the original aerial photograph sourced from 'Geoscape' with the 
relevant area of interest marked in red.  Figure 4.5 displays the modified image showing 
the timber bridge location including some of the surrounding area.  It also displays the 
state-controlled road centreline and the DCDB land parcels. 
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Figure 4.5 – Modified Aerial Photograph 
 
4.8 Digital Photographs 
 
One part of the project's Timber Bridge Information System is to have digital 
photographs available for viewing for each of the timber bridge structures.  A field trip 
was to be organised to obtain these photographs but, after some research into the Main 
Roads BIS, it was found that as part of each bridge inspection, the bridge inspector was 
required to prepare a photographic record of each structure.  The purpose of this is to 
maintain a chronological photographic record of the condition of each original structure, 
any modifications and the waterway it crossed. 
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The digital photographs for the timber bridges in the Kilkivan Shire study area were 
accessible and retrieved from the BIS through its export facility, as shown in Figure 4.6.  
The exported images would be available to be accessed and viewed at a user's request 
from the GIS interface of the Timber Bridge Information System. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Select Image
Figure 4.6 – Exporting Digital Photographs 
(Source: Bridge Information System (BIS)) 
 
4.9 Bridge Construction Plans 
 
Main Roads is legally required to keep a record of its activities.  These records include 
engineering design drawings and construction plans.  Until recently, these plans were 
managed using a manual system of forms and cards.  The Main Roads Geospatial 
Information Management System (GIMS) was developed to provide a computerised 
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index to all Main Roads drawings and plans.  GIMS registers, tracks and retrieves 
details of these drawings and plans through their complete lifecycle, including 
microfilming, scanning, storing, and disposal. 
 
As part of this project, the original design and construction plans, with their unique plan 
identifiers, were located in the GIMS for each timber bridge in the study area.  Scanned 
images, in 'tiff' format, were ordered and provided from the original plans that are held 
in the corporate plan room in Brisbane (Figure 4.7).  Taking the scanned images from 
the original plans gave a better quality reproduction of the bridge design and 
construction plans. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.7 – Example of Scanned Bridge Construction Plan 
 
Direct access to the digital images of the timber bridge design and construction plans is 
advantageous because hard copies will no longer need to be stored.  The scanned 
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images can be reprinted when required, at different scales, or they can be downloaded to 
a compact disc or laptop computer for use in the field. 
 
4.10 Digital Video Road Viewer 
 
Main Roads uses a network survey vehicle to capture video images of the sealed state-
controlled road network.  Four directions are captured – forward, rear, and the two side 
views (Figure 4.8).  'Digital Video Road Viewer' (DVR Viewer) is a viewer software 
program that plays these digital road videos for viewing on a personal computer screen. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.8 – Digital Video Road Viewer with Directional Views 
(Source: DVR – Main Roads, Wide Bay District) 
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The road video views can be analysed to collect information on road features for 
inventory purposes, and on the condition of the roads including defects like cracking or 
potholes.  For this project, a section of road, edited from the videos, will show the 
approaches to the timber bridges located on sealed roads in the study area. 
 
4.11 GIS Software 
 
GIS software programs enables users to capture, store, analyse and display 
geographically related information in a clear and easily understood manner.  The GIS 
software used in this project was 'MapInfo Professional Version 7.5' (MapInfo).  This 
desktop mapping software allows users to visualise and analyse their geographical data 
to make more efficient and informed decisions. 
 
MapInfo also utilises the 'MapBasic' programming language to customise or automate 
some of its functions or commands.  This programming language creates custom 
applications for MapInfo that extends its geographic functionality.  Private consultants 
for Main Roads developed a customised application.  Developed for the South Coast 
Hinterland District office, it was called the 'Nerang Applications'. 
 
The 'Nerang Applications' is a suite of 'MapBasic' applications designed to automate 
routine Main Roads tasks such as Development Control, Property Searches, Centre Line 
Tools, and several others.  It has customised menus, toolbars, and dialogue boxes that 
suit the specific needs and technical requirements of the various tasks.  Complex 
database queries are reduced to a single 'MapBasic' statement that has appropriate 
departmental terminology, and allows repetitive operations to be automated. 
 
This project will use the 'Graphics' tool from the suite of 'Nerang Applications'.  The 
'Graphics' tool is a customised application that provides a simple geographic interface 
for easily selecting and viewing documents, images, and reports, in various software 
formats, about a particular attribute such as a timber bridge. 
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4.12 Prioritisation Software 
 
Information contained in the Bridge Information System (BIS) is exported, as a comma-
separated value (CSV) file, into the 'Whichbridge' Microsoft Access based software 
program.  Calculations required for the risk analysis are then carried out using a 
combination of SQL queries and Visual Basic programming code. 
 
The program uses the data from bridge inspection reports to calculate a set of factors 
based on the standard risk assessment methodology, that is, 
Probability of Failure x Consequence of Failure = Risk. 
 
Figure 4.9 shows the 'Whichbridge' Bridge Maintenance Prioritisation program screen. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.9 – 'Whichbridge' Program Screen 
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Some risk factors are summarised below (WhichBridge User Guide, 2003): 
• Multiple Deficiency Factor (MDF) – indicates the structural integrity and general 
condition of groups within the structure.  Multiple elements in condition state (CS) 
4, within a group, cause a high MDF and indicate the work should be a high priority. 
• Defective Structure Rating (DSR) – indicates the condition and integrity of the 
structure and is derived from the individual component ratings for condition, load 
bearing significance, material type and exposure classifications.  The value obtained 
is an average over the whole structure, and can therefore be reduced when there are 
multiple spans. 
• Probability of Structural Failure (PSF) – is a value that is a function of the DSR but 
includes the risk that accrues from the number of heavy vehicles using the bridge.  It 
takes into account the original design class of the structure. 
• Structure Risk – is an overall risk value that is calculated by multiplying the PSF by 
the consequence of failure (COF).  The COF includes consequences such as 
environmental costs, social costs, and other non-structural costs.  These non-
structural factors may influence a high structure risk value that is not related to the 
structural condition of the bridge. 
 
Appendix E is a spreadsheet, extracted from the 'Whichbridge' program, and modified 
to show the timber bridges for the study area, Kilkivan Shire, with their district risk 
rating and risk factors. 
 
4.13 Conclusion 
 
It is essential that the condition of bridges is monitored, and repairs or replacements are 
planned and completed in a suitable timescale.  These bridges are key elements in the 
road network and represent a major investment of community resources. 
 
The BIS provides comprehensive reports on the condition of bridge structures from 
information obtained from a three level hierarchical bridge inspection regime.  The 
'Whichbridge' prioritisation software is a management interface that filters the data from 
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BIS to give a risk rating and report on the structural integrity and condition of the 
bridges.  Bridge replacement reduces costly ongoing maintenance of timber bridges in 
poor condition and this provides less disruption to traffic.  The Wide Bay District 
combines various attributes to prioritise and report on the replacement of its timber 
bridges. 
 
ARMIS collects and stores road related data, auditing its quality and currency, and 
presents the data in appropriate information formats.  The spatial datasets used in this 
project were obtained from various sources or agencies, in MapInfo format, and with 
the metadata giving each dataset's currency and ownership of the original data.  Aerial 
photographs were sourced from 'Geoscape' and an area of interest selected from the 
original photograph to display each timber bridge location.  The BIS supplied the digital 
photographs of each of the bridges because a chronological photographic record of the 
condition of each structure is located and maintained in this system.  The original design 
and construction plans, with their unique plan identifiers, were scanned in 'tiff' format 
for viewing in the Timber Bridge Information System.  Video images were edited to 
display the approaches to each timber bridge located on a sealed state-controlled road in 
Kilkivan Shire, were obtained for viewing. 
 
The GIS software used in this project was MapInfo.  MapInfo utilises the 'MapBasic' 
programming language to customise or automate its functions or commands.  A suite of 
'MapBasic' applications, called the 'Nerang Applications' has customised Main Roads 
menus to allow repetitive operations to be automated.  The 'Graphics' tool is a 
customised application that provides a simple interface for easily selecting and viewing 
data and information. 
 
The 'Whichbridge' prioritisation software calculates a set of factors based on the 
standard risk assessment methodology: 
Probability of Failure x Consequence of Failure = Risk 
Reports generated give a risk rating and the risk factors associated with the bridge 
structures.  The data from the reports, can be mapped thematically, or viewed in text 
format, after opening the Timber Bridge Information System. 
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CHAPTER 5 METHODOLOGY 
 
5.1 Introduction 
 
Managing all of the data associated with the timber bridges is a complex task ideally 
suited to a computerised system.  Computer systems can store and manipulate data to 
provide outcomes to meet the risk based asset management objectives of Main Roads. 
 
Simple and economical components such as databases, digital images, and GIS systems 
are available to provide the help that asset managers require to maintain their road and 
asset infrastructure at optimal condition while maintaining budgetary requirements. 
 
All the asset data and information about the timber bridges can be integrated into one 
system by using a common location referencing system.  This reference system can be 
based on spatial reference, in terms of geographic location coordinates, or linear 
referencing along the road centrelines. 
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5.2 Procedure 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.1 – Procedure for Timber Bridge Information System 
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Development of the geographically based Timber Bridge Information System (See 
Procedure in Figure 5.1) will assist in the facilitation of improved planning and 
decision-making in the Wide Bay District.  The GIS interface will allow non-specialist 
GIS people to access, view, use and interrogate spatial and non-spatial information.  
GIS will also provide the tools road asset and infrastructure managers need to map, 
analyse, and plan for upgrading, replacing, and maintenance of the department's timber 
bridge structures. 
 
The 'Nerang Applications', developed for Main Roads by private consultants at Nerang, 
has a menu, running in MapInfo, that provides users with easy access to core spatial 
datasets, data capture and maintenance facilities, tools for spatial navigation, and tools 
for creating high quality maps. 
 
The 'Nerang Applications' utility used for the Timber Bridge Information system is the 
'Graphics' tool.  This tool provides the geographic interface for the selection and 
viewing of documents, images, digital photographs, reports, and construction plans of 
the timber bridges in the study area.  The edited road video clips use the 'Hotlink' tool, 
available from MapInfo, to allow the user to select and view them on the DVR viewer. 
 
5.2.1 Create MapInfo Workspace 
 
The first step in setting up the Timber Bridge Information System was to create a 
workspace in MapInfo that consisted of all the required datasets and information that 
display the study area of Kilkivan Shire.  These datasets comprise the DCDB, LGA 
boundaries, bridge location information and the bridge attributes, the local and state-
controlled road data, towns, hydrology, and topography. 
 
Appendix F shows the Kilkivan Shire workspace with the 'Layer Control' dialogue box 
displaying the dataset layers.  It also displays a legend window to describe the various 
thematic attributes of the dataset layers. 
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5.2.2 Customise the 'Main Roads' Menu 
 
The second step was to customise the 'Main' menu of the 'Nerang Applications – Main 
Roads Menu' to display the Timber Bridge Information System as an item for selection 
by users as shown in Figure 5.2. 
 
 
Figure 5.2 – Main Roads 'Main' Menu 
 
ee also Appendix G for setting up the Timber Bridge Information System in the Main 
.2.3 Layer Control Utility 
he next step involved setting up and customising the Kilkivan Shire workspace with 
ach group of data or dataset of information was referenced to a toggle button and 
in the map window (Figure 5.3). 
Menu Selection
for users 
 
 
 
 
 
 
S
Menu in the 'Nerang Applications' administration and customisation area.  This 
customises the menu selection to locate and open the Kilkivan Shire workspace with the 
'Graphics' application tool and Layer Control Tool button pads displayed. 
 
5
 
T
the Layer Control Tool to enable the user to control which groups of data were required 
to be displayed in the map window. 
 
E
given an appropriate icon.  A description of the dataset was then given to each icon in 
the button pad to assist the user to select which data layers were required to be viewed 
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Toggle 
Buttons
 
Figure 5.3 – Layer Control Button Pad 
 
The map window, display , zoomed and/or queried.  
ny extra or more detailed data (eg. the topography displaying contours) can be 
Control Tool for the Timber Bridge 
formation System. 
5.2.4 Graphics Utility 
is the utility that provides the geographic interface for 
electing and viewing the images, reports, and plans for the Timber Bridge Information 
articular type of image or document using the 'Find Image' 
utton and typing in the image type required.  Image types used in the Timber Bridge 
TO 
 
ing the workspace, can be scrolled
A
displayed by toggling the applicable buttons to on. 
 
Appendix H shows the customisation of the Layer 
In
 
 
The 'Graphics' application 
s
System.  It utilises the created Kilkivan Shire workspace to provide locations that can be 
selected and graphical information is then referenced to that location.  If there is more 
than one image or document at a chosen location, a dialogue box, with a list, will be 
displayed ('Select Image'). 
 
The user can search for a p
b
Information System include: 
• AERIAL PHOTO 
• PHO
• PLAN 
• REPORT
53 
When an image or document is selected, it will be displayed in a separate window after 
the relevant software has been launched.  A record can also be edited after it has been 
selected for viewing. 
 
Appendix J displays the buttons and their dialogue boxes in the 'Graphics' Utility. 
 
5.2.5 Adding Information 
 
The next step in the process was to open the Timber Bridge Information System and add 
the references to the images and documentation for each timber bridge location.  
Selecting a timber bridge location and then selecting the 'Add New Image' button to add 
the references did this.  This dialogue box allows the new information to be added to the 
'Graphics' tool database. 
 
If an item requires editing, the 'Edit Grafix Record' button is selected and the fields are 
then available for selecting and editing  (Figure 5.4).  
 
 
 
 
 
 
 
 
Figure 5.4 – Editing Data Example 
 
The fields that require information for the tool to work are the 'File Name', that 
reference to the file location of the image or document, and the 'Application', that 
locates the relevant software program that will launch the image or document. 
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Appendix K displays what the Timber Bridge Information System map window looks 
like with the tool bars ready for use and selection by the user. 
 
5.2.6 Adding a Hotlink 
 
The MapInfo 'Hotlink' tool associates a coordinate on a map with a direct link to a file 
in a file system.  The 'Hotlink' tool will allow the user to launch the DVR Viewer and an 
edited road video to display the approaches to each of the timber bridges located on 
sealed state-controlled roads in the study area. 
 
The 'Hotlink' tool was used, instead of the 'Graphics' tool, because it proved to be an 
easier method of launching the edited videos successfully. 
 
Appendix L displays the 'Hotlink' tool and the start of an edited road video.  This video 
has been selected for viewing and is ready for the 'Play' button to be selected on the 
viewer to allow the video to play. 
 
5.2.7 Testing the System 
 
The final step in the process was to test the Timber Bridge Information System.  This 
step involved opening the system and testing that: 
• all the menus and toolbars worked; 
• all the images (aerial photos, digital photos, and plans) stored in the 'Graphics' 
dataset table, could be viewed after a record was selected; 
• all documents and reports opened for reading after selection; and 
• the road video clip played after using the 'Hotlink' feature to open the viewer and a 
video was selected to be played. 
The system worked successfully and an example of each result is displayed in 
Appendices L (Video Clip), M (Aerial Photo), N (Photo), O (Plan), and P (Report). 
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5.3 Adding Thematic Maps 
 
Extra data or information can be displayed, as a layer in the Timber Bridge Information 
System, by using the thematic mapping facility in MapInfo.  A thematic map can draw 
map objects according to individual values or attributes and is useful when emphasising 
categorical differences in the data rather than show quantitative information. 
 
One type of thematic map was created using ranges to illustrate the data values for the 
average annual daily traffic figures, for heavy vehicles, in the Kilkivan Shire study area 
(Figure 5.5).  The data used is an attribute of the bridge replacement priority order 
formula. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.5 – Traffic Volumes (TV) for Heavy Vehicles 
(Source: ARMIS Traffic Data) 
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This map layer, the heavy vehicle traffic figures, was referenced in the 'Layer Control' 
button pad to allow a user to view the data thematically when the appropriate toggle 
button is selected. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.6 – Road Pavement Descriptions 
(Source: ARMIS Pavement Data) 
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Figure 5.6 is another example of a thematic map.  This map shows the road pavement 
and seal details for the state-controlled roads in the Kilkivan Shire study area, 
thematically mapped from data selected and extracted from ARMIS pavement data. 
 
Other thematic maps can be created, from queries or attributes contained in the various 
reports regarding the timber bridges, their condition, maintenance and expenditure 
programs, or extracted data, and put into the Timber Bridge Information System for 
viewing or analysing. 
 
5.4 Conclusions 
 
Managing all of the data and information associated with the timber bridges is a 
complex task ideally suited to a computerised system.  Computer systems can store and 
manipulate data to provide outcomes to meet risk based asset management objectives. 
 
All the data and information can be integrated into one system based on spatial 
reference in terms of geographic location coordinates or linear referencing along a road 
centreline. 
 
The development of the geographically based Timber Bridge Information System will 
assist in the facilitation of improved planning and decision making in the Wide Bay 
District for the upgrading, replacing and maintenance of the timber bridge structures. 
 
The 'Graphics' application is the utility that provided the geographic interface for 
selecting and viewing the images, reports, and plans for the Timber Bridge Information 
System.  The MapInfo 'Hotlink' tool was used to launch the edited road videos of the 
approaches to each timber bridge located on a sealed state-controlled road. 
 
The Timber Bridge Information System was tested to ensure all the menus and toolbars 
worked, all the images could be viewed, all the documents and reports could be read, 
and the road videos played. 
58 
Extra data layers can be created for display by using the thematic mapping facility of 
MapInfo to draw map objects according to their individual values or attributes.  All 
these layers are available for viewing after the GIS interface of the Timber Bridge 
Information System has been opened. 
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CHAPTER 6 CONCLUSIONS 
 
6.1 Introduction 
 
The Department of Main Roads recognises the importance of managing timber bridge 
stock and their load carrying capacity, to ensure network connectivity and a high level 
of safety and service to road users.  The bridges also impose a large recurrent 
maintenance burden on the department so that it must be proactive in managing the 
bridge stock by: 
• collecting and updating road and bridge asset data; 
• developing bridge asset maintenance practices; 
• formulating programs that meet the asset maintenance vision; and 
• integrating asset maintenance and the related departmental strategies. 
 
The effective management of the state-controlled road network and its infrastructure is 
becoming progressively critical due to increased passenger and freight mobility, heavier 
loads, and ageing roads and infrastructure with needs exceeding current government 
funding levels.  Due to these financial and physical resource restrictions, capacity 
upgrades for roads and structures need to occur incrementally over a number of years. 
 
Comparing current maintenance and construction standards with the desired standards 
for the stock of Main Roads road assets, identifies gaps or deficiencies and potential 
projects to address these deficiencies.  These projects will need to be prioritised against 
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agreed criteria to establish a prioritised and ranked list that can drive the long-term road 
asset replacement, upgrading, and maintenance program. 
 
The valuing of the road network's infrastructure assets is still a relatively new and 
evolving discipline within Main Roads.  Existing methodologies and valuation data 
requirements provide a platform for future developments in automating the process of 
data management, report extractions and data analysis.  Ideally, the asset management 
system would use computer processes to store and manipulate data to provide outcomes 
to meet the risk based asset management objectives of the Main Roads Department. 
 
6.2 Benefits 
 
The Timber Bridge Information System will be capable of assisting staff to view the 
information from a user-friendly interface.  There is a potential for the system to reduce 
the need for site visits, the need for hard copy archives, and the duplication of 
photographs, documents, reports, and plans.  Access to the current data allows for 
further analysis and further development of the system to eventually include the timber 
bridge data and information for all the other local authorities in the Wide Bay District. 
 
The benefits of the Timber Bridge Information System to the Wide Bay District will 
also include: 
• limited skills being required to access the information from the system; 
• reduced reliance on a few key individuals or resources; 
• facilitation of improved data management; 
• the ability to track changes to data and information on timber bridge structures; 
and 
• provide a platform for any future information sources. 
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6.3 Further Works 
 
Without data and data analysis, the management process for timber bridges, in the Wide 
Bay District, would be no more than an ad hoc or impromptu reaction to a list of urgent 
crises.  A well-planned proactive process can be achieved through having sound asset 
management objectives.  The success of any data analysis is dependent on the quality, 
availability, and relevance of all the data and information collected about the bridge 
structures. 
 
Further development of this project will allow it to incorporate all the timber bridge 
information available for all of the fifteen local government authorities in the Wide Bay 
District of Main Roads.  A proactive updating and auditing procedure will also need to 
be implemented so that the data and information is kept up to date.  The Timber Bridge 
Information System will need to incorporate any advances in technology in computer 
software and hardware as they become available to keep it viable. 
 
The future deliverables of the system will include enhancement to the existing system to 
keep providing a simple, automated process for data management, data analysis and 
data visualisation.  The Timber Bridge Information System interface will allow the non-
specialist GIS user to access, view, use and interrogate the spatial and non-spatial 
information on the timber bridges.  This will provide the outcomes that will meet the 
risk based asset management strategies of the Wide Bay District and Main Roads. 
 
6.4 Conclusions 
 
Bridges have a key role in any road network.  Any deficiency in, or failure of a bridge 
may have serious consequences for the safety of people and property and can restrict, or 
prevent, the traffic flow over a large part of the road network.  The bridge asset manager 
has the responsibility to minimise structural deterioration and optimise the functional 
service levels of the bridge stock within the constraints of available funding with the 
first priority being safety. 
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The Timber Bridge Information System will give the user a complete and accurate 
compilation of all the data available for the timber bridges in the study area of Kilkivan 
Shire.  The timber bridges, some constructed as early as 1930, have performed well 
throughout the years but their safe and useful life is beginning to near an end.  Their 
deterioration is due to several factors including normal wear and tear, rotting timbers, 
insufficient maintenance due to lack of funding, damage from vehicle impacts or floods, 
increased mass limits, and new truck suspension systems. 
 
Bridge service restrictions on the Wide Bay District's largely rural road network, can 
have enormous economic and social impacts particularly where alternate stream 
crossings are rare.  The capacity of the state-controlled road network to carry increases 
in vehicle size and mass is controlled in many cases by the safe performance of the 
bridges. 
 
The stakeholders in the Timber Bridge Information System prepare and gather 
information and provide the various outputs the rest of the district use in developing 
infrastructure and maintenance programs.  It is important that the relevant district staff 
have easy access to the latest inspection and analysis data and information.  It is 
unreasonable to expect these staff to be proficient in the use of all the various computer 
systems and software that could provide this data and information. 
 
The development of the geographically based Timber Bridge Information System will 
assist in the facilitation of improved planning and decision-making, regarding timber 
bridges, in the Wide Bay District.  The GIS interface will allow non-specialist GIS 
people to access, view, use and interrogate spatial and non-spatial information.  GIS 
will also provide the tools infrastructure managers need to map, analyse, and plan for 
upgrading, replacing, and maintenance of the department's timber bridge structures.  
The Timber Bridge Information System will also assist in dealing with the complexity 
of issues and the competing needs of the Wide Bay District's timber bridge network. 
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Unique Record ID:   ANZQL0053000003 
Title:     DCDB Parcels 
Originator:    Department of Natural Resources and Mines 
Custodian:    Department of Natural Resources and Mines 
Jurisdiction:   Queensland 
 
Abstract:  
Land Parcels in the Digital Cadastral DataBase (DCDB).  The DCDB is the spatial representation of the 
property boundaries and the related property descriptions of Queensland. The DCDB provides the map 
base for systems dealing with land and land related information and provides data in order to generate 
hard copy map products. 
The DCDB is a fundamental reference layer for spatial information systems in Queensland. 
 
ANZLIC Search Words:  
 DCDB parcels 
Land Use Cadastre 
LAND Cadastral 
Digital Cadastral DataBase 
BOUNDARY Administrative 
 
Spatial Domain: 
Geographic Extent Name:  Qld 
Bounding Coordinates: 
North Bounding Coordinate:  
South Bounding Coordinate:  
East Bounding Coordinate:  
West Bounding Coordinate:  
 
Beginning Date:     June 1983 
Ending Date:     Current 
Progress:      Complete 
Maintenance & Update Frequency:  Monthly Updates 
Stored Data Format:   MapInfo tab 
Available Format Type:    MapInfo tab 
 
Access Constraints: 
This data is not to be supplied to any third party.  An exception to this restriction may apply for other 
organisations working on Main Roads' projects.  A Memorandum of Understanding (refer to 
Supplementary Information) must be completed in these cases. 
 
OWNERSHIP: The State of Queensland through the Department of Natural Resources and Mines 
(NR&M) is the owner of the Intellectual Property Rights in and to the information supplied. Except for 
purposes permitted by the Copyright Act, reproduction by whatever means is prohibited without the prior 
written permission of the Department of Natural Resources and Mines. 
Enquiries should be addressed to the Director Product Marketing, Locked Bag 40, Coorparoo Delivery 
Centre Q 4151. Telephone 3896 3518. 
 
DISCLAIMER: Users of the information recorded in this document (the Information) accept all 
responsibility and risk associated with the use of the Information and should seek independent 
professional advice in relation to dealings with property. 
Despite Department of Natural Resources and Mines (NR&M)'s best efforts, NR&M makes no 
representations or warranties in relation to the Information, and, to the extent permitted by law, exclude or 
limit all warranties relating to correctness, accuracy, reliability, completeness or currency and all liability 
for any direct, indirect and consequential costs, losses, damages and expenses incurred in any way 
(including but not limited to that arising from negligence) in connection with any use of or reliance on the 
Information. 
The State of Queensland (Department of Natural Resources and Mines) 2004. DCDB digital data is 
supplied to clients under specific licence agreements. 
Licensed clients of DCDB data are divided into three categories, distribution and value adding, ongoing 
and once off users. 
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The digital data is costed on a per parcel basis relative to the terms of supply. Enquiries regarding the 
costs should be directed to the Principal Cartographer, Geographic Information, Geographic Data 
Services, on (07) 3896 3162. 
 
Lineage:  
The DCDB was captured by digitising the best available cadastral mapping at a variety of scale and map 
accuracy.  These mapping scales ranged from Standard 1:2500 to 1:250000, Provisional 1:2500 to 
1:253400 and mapping such as Parish, Locality, Environ and Town maps. 
At the initial capture, existing control identified from the Survey Control Database, standard cadastral and 
topographic mapping, photogrammetric and orthophoto compilations and this control was used as part of 
the digitising process. Additional control requested if necessary. 
The DCDB is continuously updated by inputting metes and bounds descriptions from registered plans of 
subdivision and from any attribute updates from government gazettes and other administrative 
notifications. 
Selected areas of the DCDB are being upgraded for an improved positional accuracy, this is an ongoing 
process effected on a data or cost-sharing basis with the user. 
The geodetic datum for the DCDB is GDA94. In October 2000, the datum of DCDB was converted from 
AGD84 values. 
A distortion model based on a Queensland grid was used in the transformation process for the conversion 
of the DCDB co-ordinate values from AGD84 to GDA94. 
 
Positional Accuracy:  
Positional accuracy values have been allocated all parcels in the DCDB.  This value reflects 'maximum 
error' status of the parcel and has been derived from the capture process or assigned as the DCDB data 
has been upgraded. 
It has been established that the positional accuracy of the DCDB should include a finite value 
representing the 'maximum error' based on the source map type, the scale and a digitising value 
component. 
The calculated values linked to the source map scale are the root mean square error results of the 
precision of digitising and source map accuracy. 
Accuracy values have been applied to upgraded parcels, these values were determined at the time of 
upgrade and are dependent on the upgrade process. 
The values are expressed in metres at a 95% confidence level. 
 
Attribute Accuracy:  
The attributes in the DCDB are acquired from a number of sources within the Department. The attributes 
describe a range of characteristics about each land parcel such as property description, area, tenure, line 
style etc. 
Each polygon in the DCDB has a unique identifier called a segment-parcel number. The following 
attributes are attached to each polygon in the DCDB based on the polygon centroid that is the segment-
parcel number: 
Accuracy code            Centroid value         Coverage code 
Excluded area value      Feature name           Line style code 
Local Government code    Locality code          Locality name 
Lot area value            Lot number             Maximum error value 
Parcel indicator code    Parcel type code       Parcel number 
Parcel corner value      Parcel count value     Parish code 
Plan number               Segment number        Surveyed indicator 
Tenure code               Update number          Update type code 
Most attributes were validated after the initial capture of the DCDB and are updated as part of the 
maintenance process. 
 
The validation process consisted of the visual inspection/comparison of hard copy output compared to the 
departmental cadastral working maps and update plans.  There are several system validation procedures in 
the maintenance process and these are run at a required frequency. The QIF data routine also provides a 
validation report on a data extract. 
The attributes of Locality and Parish have not been fully validated.  A program for the capture of Locality 
data is in progress. As this locality data becomes available, it will be reflected in the database. 
As other departmental datasets of lot/plan data, (i.e. ATS, QVAS, CISP, TAS etc), become available they 
are matched to each other to improve the reliability of the Departments' databases. 
The estimated accuracy of the attribute information is 98%, this is exclusive of locality and parish 
information. 
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Logical Consistency:  
The current DCDB can be considered as a seamless map of the State and consists of base cadastral 
parcels, strata level parcels (secondary interests), volumetric and easement parcels. Base parcels are 
contiguous with surrounding base parcels.  The graphic package and the routines that extract and reload 
update data to the database has a tolerance of 2mm on the ground. This tolerance may become significant 
in some proprietary systems and therefore an allowance will be necessary. 
 
Completeness:  
The DCDB data has been investigated for completeness by visual inspection of validation plots compared 
to the cadastral working maps and update plans. 
The update process for new graphics subdivisional data entered into the DCDB includes an extraction of a 
hard copy output after the update data is loaded back to the database for the data validation. 
When digital data is extracted from the DCDB in QIF, the extract routine provides a report on the 
completeness of the data extracted. If the data indicated errors then subsequent corrective action is taken 
before the data is re-extracted. 
Easements are being input as new plans of subdivision are updated in the database. The historical 
easements are being captured as a project.  This capture over the whole of the State is not yet complete. 
Volumetric plans are being input as new plans of subdivision are updated in the database. 
 
Contact Organisation:   Geospatial Technologies 
Contact Position:    GIS Co-ordinator 
Postal Address:    GPO Box 1412 
City:      BRISBANE  State:  Qld 
Country:     Australia  Postcode:  4001 
Telephone:     3834 2974  Fax:  38342998 
Email Address:  
Metadata Date:    24/02/2004 
 
Metadata Reference:  
Located under N:\gis\data\DCDB 
Here is a sample Memorandum of Understanding >>  
Contact Organisation : Department of Natural Resources and Mines, Queensland 
Contact Position:  Manager, Geographic Data Services 
Mail Address:  Locked Bag 40 
Coorparoo Delivery Centre Qld 4151 
Locality:   Woolloongabba 
State:    Queensland 
Country:   Australia 
Post Code:   4102 
Telephone:   (07) 3896 3110 
Facsimile:   (07) 3896 3165 
Email Address:  graham.condon@nrm.qld.gov.au
 
Additional Metadata: 
Further information about the supply of the DCDB in specific digital formats is available from the 
Principal Cartographer, Geographic Information, Geographic Data Services, on (07) 3896 3162 or Email 
geoinfo@nrm.qld.gov.au 
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Appendix D 'Geoscape' Metadata 
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GeoScape is a Queensland Department of Natural Resources and Mines aerial photography product, 
which takes advantage of digital imaging technology to produce reference sets of scanned aerial 
photography. 
 
This CD (Sunshine Coast - South Burnett) is another collection of aerial photography images available 
in NR&M's GeoScape range. 
 
For enquires and product support contact: 
 
Geographic Data Services 
Queensland Resource Registry 
Department of Natural Resources and Mines 
Landcentre, Corner Main and Vulture Streets 
Woolloongabba Q 4102 
Ph. 07 38963569 or Fax 07 34062762 
 
Postal: Locked Bag 40, Coorparoo D.C.  Q 4151 
 
The Queensland Government provides the materials and images on this compact disk, as an information 
source only. 
 
OWNERSHIP: The State of Queensland through the Department of Natural Resources and Mines 
(NR&M) is the owner of the Intellectual Property Rights in and to the Information supplied.  Except for 
purposes permitted by the Copyright Act, reproduction by whatever means is prohibited without the 
prior written permission of the Department of Natural Resources and Mines.  Copyright enquiries should 
be addressed to the Director Product Marketing, GPO Box 2454 Brisbane Qld 4001 (Ph: 07 3405 5553). 
 
You must not make or distribute copies of this CD or the Information on this CD (except as 
allowed in the section above). 
 
DISCLAIMER: While every care is taken to ensure the accuracy of this Information, NR&M makes no 
representations or warranties about its accuracy, reliability, completeness or suitability for any particular 
purpose and disclaims all responsibility and all liability (including without limitation, liability in 
negligence) for all expenses, losses, damages (including indirect or consequential damage) and costs 
which might be incurred as a result of the Information being inaccurate or incomplete in any way and for 
any reason. 
 
INDEMNITY: By purchase and/or use of this CD and/or the Information on it you agree to continually 
indemnify the State of Queensland and NR&M and their officers and employees against any loss, cost, 
expense, damage and liability of any kind (including consequential loss) arising directly or indirectly 
from or related to any claim relating to your use of the CD or the Information on it. 
 
 © The State of Queensland (Department of Natural Resources and Mines) 2003 
 
METADATA: Vertical aerial photography is captured from an aircraft, by a camera specially 
designed for aircraft use.  The relationship between camera focal length, flying height and datum height 
determines the scale of the photographs.  Undulating terrain, aircraft motion and the earth's curvature 
create distortion, therefore scale is approximate, but is usually within a few percent of the nominated 
scale. 
 
Aerial photographs contain information on the face of the photograph that includes photography name, 
scale, flying height, datum height, calibrated lens focal length, north point, date and time of exposure, 
run number, film number, photograph number and lens and magazine numbers. 
 
The aerial photography and film have been examined and checked in accordance with the specifications 
for vertical aerial photography adopted by the Department of Natural Resources and Mines. 
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Appendix E 'Whichbridge' Spreadsheet Example
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Appendix E – 'Whichbridge' Spreadsheet Example
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Appendix F Kilkivan Shire Workspace
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Dataset Layers
Display Area 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix F – Kilkivan Shire Workspace Setup
80 
  
 
 
 
 
Appendix G Main Menu Customisation
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Appendix G – Main Menu Customisation
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Appendix H Layer Control Tool Customisation
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Appendix H– Layer Control Tool Customisation
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Appendix J Graphics Tool
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Button 1 – 'Show Image'      Button 2 – 'Find Image'    Button 3 'Add New Image' 
 
 
 
 
 
 
 
 
Records can also be 
edited after searching
 
 
 
 
 
 
 
 
Button 4 – 'Exit Graphics' (exits the Graphic Tools application and closes all files) 
 
Appendix J – Graphics Tool 
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Appendix K Timber Bridge Information System
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 The 'Show Image' button is 
selected and placed over the
required bridge 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix K – Timber Bridge Information System
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Appendix L Hotlink to Road Video
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 Press 'Play' to 
view video 
'Hotlink' 
tool
Click 'OK' to 
start viewer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix L – Hotlink to Digital Video Road Viewer and Video
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Appendix M System Testing – AERIAL PHOTO
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Appendix M – System Testing – AERIAL PHOTO
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Appendix N System Testing - PHOTO
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Appendix N – System Testing - PHOTO
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Appendix O System Testing - PLAN
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Appendix O – System Testing - PLAN
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Appendix P System Testing - REPORT
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Appendix P – System Testing - REPORT
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